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71 : ^o\b] ^d[o\x-\ 72 : a|H-#^s. *f±?\ 
73 : oi|0|EH c|o]&ja|tH 74 : 8VSB *f$.7\ 
75 : 4VSB 76,77 : ^E|#*|Ai 

78 : i'rii^ ^SPI 79 : VSB S^l 

80 : RF 81 : 

82 : #7| ^ b[o\°} 83 : g S&i 

84 : «ia 85 : ^ ^fPI 

86 : 5V3B ^3>>l 87 : 4VSB 

88 : S^IM^i^ 89 : c=||o|eH D|oj E -]a|d-i 

90 : £j =-geg 91 : fc||0|E4 c||Hga|.o|;q 

92 : 93 : #aK>|£ &§7| 

Wr-l Of .EJT/ 

S c= — / — r ~7 

& irg* VSB(vestigial side band) g2 #*|# o|S*fe TV2| ^/^t! »*|o|| Bft *o|ch 

TV£- ofe l Sa TV tfimt^ cell SI-SSI sfl^i7F 3£! ^3. 7hSS-S=°S. ci yEuj, CD #ffco| c|*Hy = g 

= J T '- 

t=l til — ■ . 

Ol^c; c|x||d TVtt oR, SS, S&ol L-tScHM *H££H^ §J f^S al-a^oi s^*h2L 21 cK aRs| 

S - rr^s. D | = o| xi|u|^(Zenith)o]|Ai Ai| o h 3| xh-^nKH(vSB) SWS *fl^°^ oiJi, £^ = D i^ u|c|£. B^o||fe °±J 
^{V-EG)#, £c|P o^ol|^ #b| AC-3# xH^SfJl °joo^ c|^#^|o| c|^#^|0| ^ L 

£^ ^ SicK 

o|eH. ^1 VSB fflsfe iMif fflsfflS cm, f^J°2 flohHHS. ^Plte- ^Hsj ^cH^S £!* 

# H>1 ^|a|£# tflal S-^olcF. 

^> ^ DSB(Double Side Band)7|- cH« Jl#o| <go\x\E.^ t}^ a^R= SSB(Sing!e 

Side Sandpl ^s\9l^\ VSBS 

E[x||d TV^l £hN# §|3fe ££*i°l zishh ^a^o|ojr^(Grand Alliance ; GA)°i|A-j x|>yn|-# a^°} gj-#g2.| 3 
^ g.-^; o 5_ 8VSB# xfj^iSK^-, ^ ^ FCC^-I *|-nr ° I fil s| °J ACATS(Advisory Committee on Advanced Television 
Service)^ x\#n\ <^##S^ 8VSB2-I *H## 2§S^K 

P\/SB^ £i|^o| 87H°jci| ( 'O'S 715°.^. SK^oll 47H^| c-||o|^ afl^ o| ^xH^ii ^^mo\\E. 4>M^I 

ci|o|s-; eJ|1o| ^xtf^i^- l^^Foi S^s^ ^^o|cK 

c^=!-A- f a-^^|Ai c\x\^ d|o|E|-# 8VSB^. elEims ^S^^ ^- L HS y A Si^ TV-b 

o|# §J ^^^oi a|§^ ^ otc)-. 

£ 1§ TVH| 8VSB #d ^-^ M^5E^ t oi|o| ^ bH g n|-o|xl (Randomizer)(1 1 )fe cH|o|eH# sh@s^ 

Til 3^0^ a|H-$e^ ^^7|(12)^ a|^-6^.& ^s^I(12)^ ^SoWl ^ilolEil- a|^-#^g 

3^ 20HFo|^°| iiHEL|E| *f?\t} cHI o | °iEia|yi(13).S. m^tl^l. £PI c:-i|o|El oje-|eI H(13)^ e)|o|e^-1- §^3 

^^joi! °|tH °jE^a|a^oi 8VSB ^71(14)^ ^^^21, 8 VSB ^^^1(14)^ ^jEia|?J€! ^|o[e^ ufo|^cH|Ai ^ 
^3^0= =iia|^ ^s^l-*!- * <Mz\m i ^M("i5)^ #^€i-^K D d^\m^M^5)^ H^a|>x 4J#S^ ^U C JH 

#7|ds naiJi, §7| ^^^21, n|-^5! ^S^l(i6)fe ^'M^oii n\<u^ ^^o|-oi VSB 

(17)= ahdK' ^7 1 VSB ffl^7|0 7)^ VSB RF ^t!-7|(i8)s RF ^1!-7|(18)^ S 

7|xicH^°| 8 VSB ^-1- RF ^ efB|| 2$°}cK 

0|rxH, AV 7 | 8VSB ^^7|(14)^ S. 2cHl £EA[£J ^0| 12?H^I HHa|^ ^\^y[ ±o\zi fl 

2 X 1 s. b]cH si^K o| ^o]|Ai x 
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2 fe 2a|^ci(3l)o)|Ai Y 2 (=Z 2 )^ SBl^SScK SH£|^ ^s.y\(32)o\\M Y 

2 fe «2.s^x| afji Y 1 (=X 1 )e> ^ssfsfcH Z^l- Scf. nau, &?\ H!a|^ =5l7|(32)2| 

3«|S Z 

aZ^fe 8Bflffl D Jffii(33)S gj^£|cH 8311 £J£ {±7,±5,±3.±1}S oHSScf. 

5L 44r ±p|fif i>0| 8VSBS gj2£|o1 #£J£|fe- e||o|e|* ^£J^7| ?| «J- §eH°| c|x|a TV^I 8VSB 4=iJ §*|a| ?g 
SE.S.-H , 8VSB W£o s SaUcK = H27|(41)0fl-Mfe RF C«wo| a| Jr*. 7|*HcJ|Q*©3. B ^o| #7| g 

E[0\°} s^»( 4 2)2^ a 1E^43)S *a**_H=h Ap| s 7 | nj E >o|gJ St? if (42)Of| AH Ai|ZL°j£ #7| Ajfi. tt = #7| ii 

-feJS £F0|g## aj^am. £ !^(43)o||Aife NTSC ZKi sq^ffl- * *Hy #ap|(44).£ ft^fich #7| *Hti 

gsp|(44)fe 3^*Hy# §2 E||o|Ehsr3#so|| SMB-s|fc SHysH^s s#*K*l ^£p|(45)s ft^na, o,^ 

^^7|(45)CH|Ai-fe. * 8 VSB = £71(46)5. fce^Ch ^7| 8VSB ^2.7|(46)0|| Mt= « I ^ « I SfO^ e)|0| 

B\ C|°lEH£|U-|(47)S *^«&. C||0|Ei C|o|Ei£|UH (47)011 Ai^ q|0|E| °lEiB|d-|°| «#*t°S °J M 0||0|E-|» C| o| E) S| ^ 
* £|£-t£S ^27|(48)S #^£hEh a|H-#^£ ^J>7| (48)0|| A-^ E| H-# = S « *S>g EQ0|E|B *SL*^ Efl 

o\b] D|!HH°ho|^|(49)S f^sfi, o)|o|e.H c|fHHnK)|*l(49)olHfc e||o|e| 3j3ato|x{s| ^§«£= e||o|e4« H|fc#ch 

o|nH, &y\ 8VSB ^*7|(46)fe £ 5oli £A|sj nja^o|, 127||2| ^*7|7|- c| °l eH a| a\ s. 2S*£|o| 2icK 

o|^o||AHfif a-o| ^Ha|^ ^*_S**J8 VSB #d &*|o||AHfe 3# gggf 2h|H^I §fit S#&r^k °i 9^ = Sa|>: ¥* 
^[^l BtS 9^o)l^ 4 VSB Miia^ ^iam °rS °H ^7WII e|cH US. b||3|o| 2 

HH7|- E)Ol 8VSB7h SCK CCf-BhA-J , MlSIri: ShS Bfl 1 S| 2^S. #7|-S^|nh q|>JO|| BH-iij 7^A|£]- g- 

g(Additive White Gaussian Noise ; AWGN) n*4o\\M Sia|>; ^2SFS^| Sfa 4V SB0)| u|6H ^ ld3S| il*^ 
(Signal to Noise Ratio ; SNR) o\m £-£ch 

ziem, S|E|± ^■as^t'- SVSBfe Bla|^ ^sSI-BW 4VSBOII u|§H -^7^ HjjAij 7^A|o> *H«o)|A-1 idB 
2| &ga| o|s 0 | 5Ux|o} a jl±.B0H slffl- 2H^o| 4J&«ayo||Alfe S3|s^ ah^oI ci acH^cK ^, =ia|^ 

C |x|g 8VSB 8We &! 2^Mo|| s|«i- 2H^o| s ^yol|AH g^7|(44)a| 2|o|= >q ^e-;o||ah § 

#o| 37| [fligofl M^a-li: ^ssflfo^ Aj^q) S g H | o|J^M^ S§ ^o\\ fi|& Aj^qj g§ U | ^7|ci 

S. 6-S -y-7| *ny #sh7|(44)^l &H\ mm^S.M, H±S.s.\ =|o|H lE^feed forward 

filter)(61), e! ^4BSfe h|o| = "ij lEH(feed back filter)(64), =|o| = ^£-1(61)3.1 #54^- =1 

o| = bh lEH( 6 4)s| #s4# o\ti^ 5^71(62), S^7|(62)s| D|a| ^§=^ 7|^^ u|in^oJ ^7| s|o| = *H 

lN(64)a =|=9l|*te #ahO|Aj 5§7|(63)S ^P-aheIcK 

o|£ r S-0| £ 60||Ai n|o|S Sei(61)-^ 7^7;^§ g§§ ^HSr^l, =|0| = ^Jj !=H(64)£r S 2^ = a| 

S»S ^4Be^. 3a|3. S^l7|(62)0]|Ai At7| B |o|= a^ (61 )o| H| 0 | = BJj Se^64)£| S&S* CiSFOi iSf 

^si-a, #a r o|^! £r§7|(63)-b SJ^ <Ms# 7Ha|7h 7 r S- 7\»im d£ eilis ffSa-^K 

M 7 | ^BfOl-y eS7|(63)2| B|0|= «« fflEi(64)S SJ^SlHS. ^ V 7| #H^0|^ £h§7|(63)S| 

2|o| = SN(64)# 7H*i c|-a| Bl-a7|(62)o||AH E|0| = = 1'E^61)SJ nisH^cK 

cH7|Ai, M7| ^a|.o|^j e§7|(63)2| ds^l 311*!^ Sat!- ^|7|- X!^. s ( 8VSB^ 4VSBo|| b|sH E||^a| 4=?F 

2h«o|H2 <M*s| 5j^o| ^# CO) Ajir El |^ ^o|a| z}^o| a^oW #aK)|£j eS7|(63)o||/Ha| afi. at«o| 3 
cK cc^a^A-^ l sj = &&o\ & HMo{\*\ h|o|= «-« i|EK64)sj Til^fe s 7 r *|t*|, #afo|Aj £f§7|(63)s| =h 
m S#7f 3°J n| 0 | = hh a E ^( 64 )o| S a s= 0 ] ?iM tUL^ SSb|# a^A|?| = s 4=£J7|°| ^fe 

o|ttH,4VSB^- 8VSBOII b|§H z\\<^s\ s\b[ ^cH£j °S #aFo|-fej 0-S7|(63)h] £-^7hs|° = s n|o|= ^E-j 
(64)0)1 °|=[ $^o[ sfcK ttfaw, SiUal^ ^s*«W 4VSB 2# a|^qj^ t^W; ^7^ HjjAij 7^A|° h ga 
xH^o||a^ e S a|^: -¥-ssr£!- 8VSB 9# Ai^aja^r ^feo| ^cHx|x|°} a 2^So|| °|°[ °H^o| xHyo)|A-)fe- Ml 
a|i ^**r°> 8VSB A|^gac|- ah^o| ^^ahcK 



^*_a**W am 4 VSB 3^ B J A -!°S e||o|EH* c|x|ij TV^| ^aJ 2i^K 
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* ^Q|o| - ^Aj^cMlAi VSB £E d^^i ^ ^d^l £iio|&-|-i- 8VSB 4VSB g^'°i= ^ 



Av 7 |^ ^« g^op| CH| cc^E- TV^I #d 4 VSB ^«|o|-0i °j ^^oj 

e- *nyoiH^ HIjaL|:±: °f§ 4 VSB ffl^ ^M^^ £i|o|E-|# S^sfe °}cK 

M 7 | 4VSB ^ 2*|H g » d[e» HELl^LCiSl-, °J ^ Al # 2*|H § =£|SgH|^| U| = 

^ =B|scioiH Hai^Sl! H|E f °j^*>ol- 4B^ 4JM^ °J9°fe D Ji^ -^9^ = tJ-cK 

Ap| 4VSB **s_7\^ oj^ ai m 2 u|H# ej=**>oF 4EMI1! agsffe sgai^eJ- ^gslir 2i# ^S^^ t^K 

M gj-goil ^# c|z|g TV^I tf|E^a| ^s7|°|- #EK>I£4 &§7|^. ^AHg 4VSB ^Aj£l .3! 

o|e^ 4VSB ffl^ y^i°J S ° g S^-lW ^o|| a\B[ a|&|b| ©KMi-l- cc - 4 ^|tg #b^|aj 3^ 5f 

^9 °S &cK 

id I EH H | ^7|^ ^Aj^.cH|Ai HEi^'-i^f Af#£j S ^H^r 2°J ^IM*! ^2L, = 2.| M £-\ ? \ & aj f £j 3 ^| 

tt ^eh^ 4°J u|N"l etfc 3d# 

Ap| #^0|Aj ^§7|^ #Aj^oi|AH HEj^ci^l- A^g S^o]|^ 4^1^ #a|-o|£| ni-g ^ Ha|sc-|oi| cH#$hfe = 
& aaal C l-E H ssy £qj§ -ma|o^|#°| S^sHS 3do|cK 

^ ^go| c|x|g 4 VSB 7|^a| 8VSB 3£ tJ|JHS- ccl) ^ ^i-^l l|-c-:x| 

e #^oLcK ol oi| cngo^ Aj^^i ^^a|^ ^^^l-xi ^# ^1|s|3^ u^x|-^ #^^cK 

oi* iisispi e taoii tv^i ^^j £ 7o\\ ^m^\o\ suck ^ ?s 7i^°i ^ i°i ci^ig 

TV o| ^a| ^x|oi|Ai 4VSB ¥*^l(75)£l- £ H^H^I ggfco| -fej *!• xH^cHI^Hfe- 4VSB ^^^|{75)^l ajeh^ti 0 | °\ 

Oilfe 8VSB ^^7|(74)H| d^cLQi gE|#^A-j(77)s B E| Ai (76)7 1- Ci ^b|£lcK 

E- SB 4 VSB -^±?|(75)£| ^| # = ^°| ^ aja|o^| sa^ ^al^ci(precoder)^ °Ji^ (mapper)^ ^S^K ^, 2=1 
ai S x 

2 X-,§ X 2 ^ =a|HCioflAH Y 2 (-Z 2 )= ^£1393 ^ D Jiii s o'^HlZL, X 1 (=Y 1 =Z 1 )-& H|-S D J^^ S^S!^. fe^l 4^|^ aj 

4Bim -y m {±3,±i}s aHg^oi -jE.\m^M{76)^ oi?\A-\ t ^ai^^^ ^eh^# #o|7i zimM 

h. 

oplA-K m 7 | 4vsb ^±^1(75)^ s 12?H^I Ha|^ci7|- inO|2S °H °J E-H &| Ht^loi 5icK 

S. 9^ 4VSB ^fi7|(75)s| ^i| H£2| c ^ iJAloji^Ai, -a^HlS. D J*i£} S^o|cK ^, 2"|^HI 

2 X^ 4^|ffl D J*1^ ^J^^lOl 4EJ|^ {±3,±1}S °HSScK 

£ 10§^ ^goj| al-# E|x||d TV^I &a|h| ^-ah g^^^ A ^ 7|^°| £ 4^1 ^I^IS TV^I S-^|o||A-] 4VS3 

7|(87)^[ #A|^aliAH VSB H^oil cc^ 8VSB ^^L7\m) BE^ 4VSB ^5:^1(87)^1 A J E ^W ^|0|e-| 

E-|E| fcl-i (89)^. gE|#^^(88)7F Ci ^td|£icK 0i7|Ai j V SB 3.^ A Jir S ^ ^^^^ 

cK 

£ 11-E 4VSB ^S7|(87)^| ff^BAi, d|Ejb| ^^7|(92)^ 4£l|^ ^\0\Q eS^I(93)S. ^^^l^^iK - 3 

£^(83)7f m*t*i*\ &#^H^ ^a^|g eg 7 |(93)o||Ai 4£^ #^o|g s.hgs ShcK o|cch, s. 8^ &o| iEa|^ci7F a^-i 
g -on - 4aflffl ^Efoig * nal^cioii cflg*^ sp, i 9fif ao| Ha|^c17^ 4HafS g^oiife- 4Bj| 

•S #^o|g &cK O^IA-K M7| ^ ^E^(83)fe #^PI(84) SEjoil alfe ^ Se-|(83)# aj^o| ^o| # o, S |, ^ 

a|o} 3do|cK 
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a.| jaopl- Mgg gf-oii^ 4^H=r 2°J u|ehu| =--Sfi sun, £ 92|- ^o| sai^c-m -a^S 3-^oi|^ ^E||=r 4£J ^ 

o|ufl, £!-eH=t=^ 2£i u | M « I Biali. c^o|o|zilS€- E. -\2S±\ ^ *^o|o|| cc|-g °J*M 2h|M X 2 X 1 

a| Sie *F7|a| 2 1 oil l I-e|-l(|2JcK 



t/t+r 




A(0/0) ! 


-4(01) 0(00) 4(01) 






B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 


-6(01) -2(00) 2(01) 






D(1/1) 


-4(11) 0(10) 4(11) 



S3 ao|cK 



=t=i, 42J t)|£-]b| s^; 7 |o| Egal^ C(-0|cHZiaS- £ 13^ S3 Zf&EH *jo|o|| cc(-g 4J#&^ 2b| = X 2 X 1 



\ t+1 \t 

\ 


-3 -1 +1 +3 


-3 -1 +1 

+3 


0(00) 2(10) 4(01) 6(1 1) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(10) -2(01) 0(11) 



^7 1 13^1 £j °}sl\ -y-EH € SN(83)^i Q]|S.a| D°i| ^M^oln, s 2^1 1^ eJ-s| &o|cK 



■^S^h 11 ^S^S °M &#o^ / ^ i 8VSB ^c:|- AJ^^I afl^^r"! 4VSB°J 4?W^ &±M?iM *fiy *|0| = ^ U 

of Z |c*^ oj JZ-A.Eoj ogfto| Alo!- X|Q^oi|A-io| C j X |g VSB °j- S^. 

(57)39-21 Mf-ff 

^s^oi 8£H^h|-cH(VSB) gj-*|©^ ^|x|S c-||o|Ei# S^tfe c|x|^ e| «o|°| *^|o|| ? j o| a-| t 
4 VSB ^S^l* ^y|^r0l °H Jl^msl ^ xH^o]|A^ Hgal^ ^S^oW °J--B 4 VSB 31 0| 

S?Sf2 

*il 1 S-oii ?10\M t &y\ 4VSB ^Jl7[^ 
a ^3 

xi| 1 S-oil sicHAi, 4VSB ^-^l-i^ 
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ot!£|o)|^M|(NTSC) Zi-a oRI- # «M# #5|A|?|ai 8S#^nl.q)(vSB) gj5 =rdfe! a)|o|&|-i. e 

I!2.|^ sSifsffe C|X|g E|MO|°| =^aj &*|o|| 2>o|A-l , 

u|E^ti| #2^|aj e!-§7|s ^ahe] 4VSB ^S^l-l =?-u\°W 4=aj & i c-)|o|&|7|- 4VSB Sf£ S^- # Se^I 

^oll a±3i ofTW ££t= #£K>I£ gfgs. sfe 7j§ sgo S C |x|^ E|H0|o| 4=a| *^|. 

^Aj*o)|Ai e.s.\3.c-\?1 a^ei g^ofl^. -y E n4= 2£j §f2, H£|^Ci7h §-^0)|-£r A^^ 4 £j u|&]ti| 

£a|=0)|AH H5.|.sq7|- AfgEI §-^0)|-^ 4E^ #2^|ai nvg * =a|3CiCH| SixM S5f t>[Jl, = E|^Ci7|- 

si=| g^o||fe. 4^11 #^0|Aj 7jf sgo s s'rfe C|X|g E|M0|°| ^aj . 
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